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3159051 5115191 -591 3ft? 9RT-<FT5cT cpT qfttRI, 95?T 591 3159 99T9T ?f 31cT5I 5? 9?<HlU13ff 3ft? 591 93 

o o 

9919 (Air pressure) 951 tft?99 llolciirl (vacuum) 951 tri?99 Hero 591 U 9 l«>i (Experiment )991 5? ?19C 
919C1 (Robert Boyle)95IoI 5? 35195 c c',l^l 19591 991 9919 3ft? IceuiuKii 951 loiecptj | 

63JTfe rTlft 3ft5 3ff5 5Tlft HeR 9ft ftSol 9Tcft 69T 9ft 9l9<H6d 936T oTIcIT ft I3IEJT c05 95 67T 69T 

c o 

cf3 fell? 96cl 934T £9Tol ftet ft I64T 3ft olR ft?9 5193cf ft oIT eft dl65151 935 3icDri ft |9fft 63JT 993 

o CA 

6lftl51 5efftT 3fn 35lft CD Cl cl 69T 91lfftcl R, eft 631 9?6el ft "96 pencil ft , 531# 9315 3ft olR ft." 
cP6ol 931 eHdl9 96 ft cR 631 691 fft95 Rot 93 dl65151 olR 935 5lcpcl. 519 cR 5jftf 691 9ft 

CA CA 

51591 cp5eft ft foRT 9316 ft 691 3595 cR 9593 olleft ft 3ft5 dR 691 351 3RI6 95 3n?1t ft 551 
cl cl HI 6ft 691 cR 691 cl 19 91 lldol cD6cl ft I oM 691 96 Cl dial 9 Cl Reft ft, eT9 69T 96 RpR 3ft 

v3 O 1 v3 CA ’ 

51 <JK1 95 9516 olR 6 clRRp 96 93lftft oI951Tol 935 51cpcll 61 

O 1 

cltblol 3ft5 9965 631 93 361659 6 ftp 9IcI 5eloft 93ft ft ftp ft oftft ftR 65clcp cp5 5lcPd ft' 
3fr? lift 9ft olE6 955 56 ft; RpR ft 3ft 353 ft 651 956 ft? cHMol 931 3131319 fcP91 ft ftp 691 ft olR 
^5eH t 3ft 3lR ft."| 9oilafl 6lftfft^ Anaximenes (AN-9<fc fftdl ih-neez 570-500 ft.H.) 

O 1 CA v CA 7 

5ftcIT err ftp 69T 3131 511d[ftl 9165 oft 3199 5T3ft 96lftT 99 <9<5ol Rp91 5191 9165 9ftft olR 351 cP 

CA 1 

5H9 51 63 lei ft|9I6 ft ^ 6lftfoI^, Empedocles (396 PED - 36 kleez, 492-432 f .9.) ftfen, 691 
di6c99ul €H, ftfcpol ftp 915 dft>19lR 96I9f ft? 95<ft 9 oil 5(1 5I9T eH: 69T ft? 3191191 ft 9£cft, 3t9T. 
3fi5 31151,. 

eft 6915 511 cl cP ftlU cl 15 ciRkuR 9615ft cR 96 91591 cleft I 

O 1 

9315 d 119 oil ft 31 o9 9615ft ft 995 31 cP5l ft, 631 ftl. ft6. olloKlii. Reft ,9gloft cTSTT 9 loft c)59cl S 
3&5 5I3ft 3IcPI 935 5lcPcl ft 64T 31151 3ft c)59 5lcPel ft. eftepol 691 olR c)49 5KPcl ft, cT5Hfft 991 
96 91599 ft dftol6 ft? 691 91099>dl 93 ditol6 ft, clfcpol R 5lcpcll ft fcp 9315 3Ic45I ftj 

CA A CA 7 O 1 

993 Rep 5oftfoI95, Rft(6ft 3 oRj olodl 3ft5 3Tr9 93T 51c'kp lclfdl9T 9cll olR ft. )9ft 50 f . ft 691 
93 3r9oT 93EJT ft 9cTT clell fft3 69T 9315 ft 

O 1 

RR ol 9 Cl 191 fcp 319 35Tol 993 cpc'ol? 3e6T 935^3 3fi5 9Io[t ft 6IcT fcRn cfl 91oft cpc'oU ft 
iROT olR fcp 91 5H. 9316 96 ft R? 96 ft 3151 5H, 551 Rl 9 9Tofl ft3 fcT9 cpR 3T5I6 olR €& . 

319 35Tol ctRol? cP cTcT ft 993 fcp9T. cllRp 69T 9T65 9cl9cll 956 fftft Hf 69T 9Ioft ft iftOT 

7 o o 

R 5193(11 ft. 
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dal ^rfiar da aioRtu sarr da sir ft pap 3 Tr aiaftar arrcT ns s fda ns onisi aiaioi s da fcip 

o 

udlri opft err, nfd arra^TT nr anafl da srer pap apdoR nft 8 Rft da fdrp apTfftpT ap$ ctt ars anil 
si aricTr t aftp aoift da fcip cpfdoi eft anm t. S 3 fe ST 8 r P 3 .nfd aim san da pner ircra ^iwfe 

c\ o 

aRoT apffftpT ap3 eft ns pap ^cllcll <4061181 ft IcWIl 8ft cRS ft anil opft J1S3131 cp3dl S. 

o c\ 

ftlil apT olciiGi pep ugci npiiofl ^I 9 iIol®, Democritus (DEH-Mok-Rih - Soil. 470-380 ^311 Ref) da 
apRT tR fftftp cp^rii en. Democritus ft 3 ilni €ir Ida 5 M apia araft nap aft d^ctoi da fftp aftd aptrft 

o 

it anarr err.sor apuft arft raid apia ft opft eftsr an 3 kpcii t, and "u^diimafT" (A-tomz) apsr anerr 
t. arspapftlappTosd. 3rft "3Rp:i 1 

c\ 1 

Democritus P 3 3 lfdcPT 9 T 31 on STlftfoicpl ft faftaiRT old! ld?m, ftfepol cpta ft Jllotl 331 P 3 
|cT y < 4 RT fda^TT 3 kPcil S. 

ftfft cpT allot oil 811 Ida iRdllui 3 ll 3 clra ft S. 3 aSfft <nS3RT fcpm Ida eftft aft ART 8 IT ?RcT ft. 

vJS) C\ 

u 8 <Jiiu[ da pap S 3 td apt taarr appft dal apars ft d 



5oT n^ieft da fdaftt aft anan ft, arsr apft. apft iRauuiaft aft? 3oida tftd aoiot ftteft scion d fda 

7 7 vT> 

3?T afR mftt ft anil er.san ft, tRanui wm dt enmep 3 ^ ft arcRi 38nai ft. 

7 O o 

Sen dal mm d fda cprut da fcip arsn apna tRnnnafi sten d 383 ndl aiars d fda san da fcip 

o o 

ciilcpi d fda^cT afR mail ft ciotot d ndteT oidl stan. 






2 .5133 3T3cT ^151 ©P3DT 5131 33 ©! 



fife aft, 571 3ft? 3lftt cR 7153 33lftf 33 ^iucp ft 313ft 357110T 3 tft 33 HSJIcT Bft, 3113 3oT 

O 

U^d[lU13rf 3ft 333 51151 fold'll 61© 335 513© 3 .3515 917© ft 3113 571 31 3I6ft 31 3163 ©51 31 

V^> • G\ 

7I57T 33lft "5©3". old! 33J 5I33cl ft. 



©ft ft 3331 ©3 S3I ftcpiftcl ©P31 oil 5KPcll t. 33 333 tft© 3T3T ft foia'lsi 63 5KPcll It 

o • 7 

dftftcb 35 Uldliuofr 3ft cpild 333 5113 53lolicl©cl cp5ol ft) ©13 <Hol35 ©P31 6H 335(11 1. 

(T\ O C\ 

Democritus cR rl cl oil ft , ©ft ftl ©HI Icpftl ft Bft 3lf333 £3 lot ol© ©31 isRftt ftl 553 ft 

o 7 1 

mlicl 33? ©31, cl ©Pol, 3ST 33911 3575 ci©l 3 oft 51t7TI 3RI5 91133 35311013ft 3lf5clc3 ft ft. 

o o 

1 662 ft, 333 ©©91 3§ilIol3J 3133 3T37T ft 33 3113173 3751311 

3o©oi 333 3133 333 cl <131 333 J 3113513 333 ©131. 351<ii 3131 H5I, oft cR 7© 33 ©lclcl ©55T ft 

O X c\ 7 o 

31 3ft? 3lfcf3 f©ft ft 33T 3ft ctfftcT ©P31. lofto'l 3331. 3151 7© 3I©133 clolol 3^5 333T ft 333 
5P3151 ftft ft 351 33T ©M©! 333 31 . ©ft 51© 3T. 

3T37T ft aft 315 3©131© 331© cR 35lft #33 3150IT 3ft 5cl©;>15 61© ©MLJoftol 31CUI51 

O O G\ 

©331 ©3 ©3?ft 333 3 ©13 left 3313 3ft olMoi 33T 51© rtildPl 3 33363 3 ©3 5T31 33 3375 51571 

O O 

ft 33C11 53 5lcpcll I? 3T 61©. 3l3cl ft3 £©c , cp'lu[ ft 33 o3 131 cl 3 cftftt 3ft cRl 531 31 ©3 331 
3iaft eft WE 717=3 €3. 1803 cf3 91553371 ft. [391 lot cR ©oI31 cf3 ©13 U3311U13ff 3ft 34©} 13 333 ft cf3 

o 7 o o 

©13 9157 ©531 3TT3 31. 33oicpci. 33 ollold 3 ©3 3331UI3ft 3ft 31131 705 33 tftft 513© "3101" 

v^> 7 O (T\ O 





(MOL - 35 kyoolz) 3451 31131 5, ^St 3^ ctfc'oT 9I©3 34T 3121 41 3II3I 5 fol 4 lcp[ 3121 5 "334 UtcT 
4H9rfi4." 

t9m53i at 3M3ff ct? 911 fain stoT 4t 34iat 34U cioioi 23531 c& aiwarf cpt oeimcp 43r 4t 3icPi 

7 o o o 

rboloi 34 cp[^u[ eft 531 341 31131 o31cJl olftF cite! oil 51^3 cifcpol CPU ritcloll 5t31. 215 4ftcT 1643 
5cilclcfl PMlfoKP Evangelista Torricelli (Zt - righ-Chel eft, 1608-1647) 2& | 35 3I5ft cp 33 34 

Rlrll4 344 551 23333 3I3ol 31cT 434 41 3534 LIT? 4lt 53 eft 37315 031 31oft 33 344 4134cl f. 

C\ 

Torricelli ot 4Tt31 ftp 91135 3I5ft 3?! 33 fcP31 33 4KPcll 5 cRlIfcp 53T 33 clolol 341 3534 eft 
3114 3cbclcll 211.91133 53T ct4 Pep 4381 cf4 34cl clolol, 31oft 34 335131 344, cbclcl 314 40 53 35cft 

O 7 7 

S 3&4 34ftf 3&4 3lf2134 31oft eft 334 4381 33 41312tol cp4ol eft trip 33ftl 31. 

541 3ityEJI 341 334 cliftpl cpt 3I4T 33 333ftl eppoi 34 fclft 5ft33T41 334 8115ft 34cT, 3J43T3T 
31oft eft 43T at Uol 1 3.4 3o3 ft. 35 ft. 3141 cp 33? 33? 53 814 at 3fl4 cfftl 53 35rft 34T ftl 43T at 

O 7 7 

3E>ft eft 334 433 334 53 8T5 at 3&4 314 4ft 3c3 53 eft 43T at o3131 ritcloll ftftH . 

Torricelli ot pep 314 33 cidl pep ?il4 34 33 333 Icl31, 341 at 3141 8T5I,. 35 35 3141 eftt pep 

O X c\ 7 7 

3ftt fft91 at 3313 334 4431 3Tl4 34 E 3 53T fcfal. 3141 3ft 345 41 3154 olftF 30411. 3141 cft4I 53 333 

34 Pep 433 53T 34 clolol <c;i41 3113lfolcl 333 at 3oT 45. 

4135 eftt P34 fet9I3 43 34 53T 34 3olol 3ft "53T 34 5313 345T 31131 5. " 3T3 3313 3<ft 53 nftl 
cR18E3 3635 3135 344<ft eft ftip 31oft eft 53 3141 31 314 4ff cfftl 53 3345 cllfftp 

35 334 Uteft 4ft 3f l51ol ft ftp 351 3113 53T 34T 3313 354141 fep3 ffto3 3I3ol 9Tft4 34 54 fft44I 

ex 

34 clolol ftftll 5. cT2llft|. 3I3ol 9lil4 34 54 fftpil 31 33341 5, 3&4 3I3oT 91 if 4 3ft <>141 3ft4 34cT 5 
ftp 353 ftt 5313 ft4 41121 31341 3334T 4t 814 51131 ft. 341 414?t at, 5Tl 313 at 3tU lilt optF cioirll. 

o 7 O 

3141 1 ult 531 ^ 5313 ^ 3313 cp Torricelli 4381 313 P34 "34latlc4" eiicilei^ui ^ P34 43141 
f?>441 34T clolol 3cl 3o! 41 2ft5I fiteol 5tcTI 5 3451 olITTI 5X3T61 5oT 3k?3 313 5 fep P4'lallc , 4 
3T3 31 3431 5. 3cpol 31 f^I43l 41. 35 41813 5 fep aftriTl cR 8lIc)t3clHJft. 




2.5RT : Jdi'cb M'cDM c£|ci£M 



3f£^5FI 9IRI9I: <ft?l fcPcToi ITcPl? ^3 (ftct f ? mm cRTT ft?mcl era? cRIT {VtclT ft? Joseph 
Preistley cl® ITltpT fftfllai 9H95T <H cRIT jftsRIoT 3^1 1? 

3RT? matt epf Pep ^cle ll epc'oR ft 4elft cp^ol cfit Sloldltrl ^t all eft it, fit ^Ea dfi? dfi? VRel allcll it. 
cftft fflcTT it? eRIT ^15 <>1KK4 gf allcl if? 

cTJSracT, tftft 3IW afr fcf) matt it Haiti it , Am ft Hlcft cfft vITcT 3ft? 31cRI oeuuep 35IT ft Rep 

7 o 7 

"HUSH" (Vapour) ft oft cP fcPJ Hep cffeftl 9I®5 ft 3ITcTr # "0HH." cM gm ft 3exl 3<4cll ft 

3ft? (55 31 fftn ft molt ft? tftft Gift 3ml ft fdlelcll it. 3PT? elft UU1H ft t?ft cift, g3I 3o# Ulckfi <P 
S. 31 iRcrcpr, matt HTO5T Heft m gift ft ^ ft 3ncn ft matt w ft fit? matt, ail 
dries 5H "evaporates" (ee-VAP sfe cV?) ^ut. 31Uerl spjft ft {tell ftt cT5{3 it. 



ORlcl 3ft? elRiilol ft ft 31 oV] eTJcI Ucll&I, 0ft elltu (vapors) Uolcp? cTR ftt all ft A. fTJcT 

ftlT ep?ct ft 3ft? 3lfftcp (tuft 5) ft ^ift ftt oftt ft,ftft fttol tp? HTCTT elURl U^ft tp ^ ctft ft 

ftoiep.gelT $oRlcl ft 3IcRI it, eRlfteb 3icMepfftcpl ftft ftft ft$I ft 0ft ^ mftt ft nftcllrfrl olftt 
ftteTI ft.ellit ftf?13I ftp cl oil ftt 3ST eRlt oT ftt| 

1520 ft ftfcoRidi ,RlRiol 5 l oloiciil altf^cll 3ol ftcl a lie', (1580-1644) ot elltu (vapors) 31 -pfti eft. 
Uopto'l epAT top ftftl 3ft? (T2cl 53I91T Hep folfecT 3TP1T ft 5^ft ftfef3o?T UTW ol^f. gf^ 3IPI 

7 O 

Hep Hft epHoT? ft ftrl m Hiatt ejft Hep 3TP1T ft V3efl, ft epelcl fftSHTl Iff? epHoIH ejft aPTS ftfl A. 
Hep HTCH HV epCoR epf 3T5cTl A ,^I{> feprlejll eT3T A ^51HT cptf Oxp aptt U5rll. 




old cisiy 

uiclloi odTRioi of err RR diidici cBt 003 3 nR)d wmz t dt Rp omo 3 ) RcpRici Rim 

<7\ 

dot en 3 ft? i 311031 at 30 S 3id03d at opff 3t. 531 anfodi Jiidif ii oR ’dipioicpcir (Chaos) era 
oil ell it. 3d Helmont ot 3iko vapors 3ft3 601 del 3131010x0 (chaos) 06 cl oOlOl 3ft,. 61cliRp, 
06 chaos 9I©6 0361 off ftp 331 c£>l 3IOoft TITOT d 30 kc: 6 3ft? clRpol 06 91E6 0163 31101 "dd." 
3ilRd36>13, 91 o 6 6? ftp3ft 03 (ClRT 304 oil 01 dOI en. 631 310 601, 3?I3 317ft vapors 03) d3T 03 
3616301 33 301 <ft,etct t 

" Old Helmont clO>R Rl317l aoglol 0361 oil ell <t "<331 Sylvestre," 313f olclol 3t 003 <331 "clOP^l 
3) <33T." 03103 06 031x53 003 060 § oolRp 06 003 cI3cT 71 deft OOd dO 06 HI cooled.Nor SO 
oRf RpOl 30 06 OT ell 601, OolRp 06 601 eftt 036 000613 locOPd deft Ueflcl oRF RpOl 301 

Old Helmonts 03Td 003 oftt 330 Odl<3 ^ fcTO deft 30, <3Rpd 1 756 71, 3o3c , x3s <ft 330Ool5l 
dtdTP ceftp (1728-1 799 ) 7T OldT dOT Rf3 3Id3 06 3clft>ld OdT 0e3I3 dTT, 06 003 3ll3 06131, 
offOd66dddI63I llRpOl d 003 d3T dftt ftpOT dOT 30 dt ©eftp 3TtOHloft 31 3ROdd 
RpOl.66 3IcI7T: 0165 033 feftot, 631 ^31, 3d Helmonts ©13 367 71 003 eft 30.31 lot Ox l sfd OPldd 
61630031155 (Kahr Old Rl - OKside) 036T died t dft) 03 idol 61630031156 Hoi eft 3H3T 3iud> 71 
3301 OKU 6. cld df? cl oil 06313 7T 01031 06 6t uOPdl.Clloalel 6, 3Id3 cld 9T6 601 d OPlOd 
61630031156 03 31131 31003 03 Rldl 306 053d 03 fcTO 31ddRl eft 6, 06 8ft 06 6) diOdl. 631 31 
©eftp ot fdlCcptl fdlcplc O <t Rl3 60T 531 ©Bf 3130011 ©P R 33 ) ©P 367 7t 003 ©Plftol 5T63003056 
©Bt dteft dldl 71 eftclt t. 



06 0660 31 ©txl e! Rl3 60T 003 313d, O^f 0613) oRf el, ©P 307 71 003 cTcd eftdt cllfelP 3IT. 06 




sRt ps fRps R, Ra fen? ps psps srsarfcrpnss onfRci R. Rotps ps psci Rt Ra fcnj sRt 

OnfRcl olRF cDPcll S. 

SPI RR 3IISI (PlR R 3 1/000) PS 0.035 nfclScT epldol SH3nPPIISS t. 

©Rpa at PTPT SPI fRa 31RT exhaled ^151 cRsf pR 3ft? 3 lfRpa paidoT STS3lklPU$S RR cl cl all R 
SKimS SPT fdlfRcl. PSn R pas exhaled 511PT PST PcP? R Pol Poft RsPTRR rlcloll R fRaPT 

c\ c\ o 

spt R. ppa ditdioicil oiciT fcRiT. ps cijRoi sis3npsiss eft dcmpoi fRapr. 
ISp aiScPUuI nil CD l R Rt cD idol STS3ncp>u$5 R SKimn SPT R 3IcTS RR 5 R 0 I RR. PS ell, fRa 
ISp aitaiPcfl ctfcDol Sen R CD idol SIS3nPSISS R olRf oTcTT PT.cplcll cp^R Ra fcIU Sen PS tfpa 

PS cpcou R pep a it a 1 dell oieiidi RR eRfoioi RR. ail am HI piss pen spt rid saip R nset afhn 
pR cTJS R amn st spi en.cpicn 3PPP 01 RI en ppIIR? 3iss ailaieicfl epidoi STS3ikisu$s ps 
PcOlpol Rdpi. 3TP R PS paRoIS R ett SPI RR amiTlS R fRa Rs Ra fcTP PpRl SlST. 

eplet pt del epRolP R Pol oftSpaS epldol SI53iIpSll$S pR SCI fpPl R. cpRolP Sell. fRa epldol 

cx • 7 

STS3ikp>u$5 oidl en fRa sen Ra pnf epind R. pep Rt pst. sen R a it am HI oicn 01 RI epidoi 
sis3ifpsn$s Rapisssi fRpi spt en. 

paict SSToT fcppi spn PI 3flS PPcBl. SpRclcts Ra SSTIPoIST sfoIPcT SSSPRR ( 1 749- 1819) cp 
ppa ess Ra trip saissi Rip fRpi. 1 772 R. 3SsnRs arsis ssrarrs Ra stp 3lte 3rfppa fRspis 
R patsf pRRt pR RtSPIdl. PS PS 5lfRrf^lcT PlR fcp 3lRt epldol SlSaneRIl^S SCT fdPT <PPT m. 

o 7 

3fc ps alt ppa Ra R IRj cpind spt Rj trip ps ppa c9 pit saieloi oidf pjRpt oidf en Ra 5nei 
eiaim st d i<n. 

S5T 5iaiP. cell RR pcploil psol ^ pep QdcJIcI R IRa R "phlogiston" (Floh-JIS Col ) ep si oil ell R, 

Rt ppj RRp oi©s PS 3iei R 3mn R ppi pstR ottIRct Ri 5iiei pnai pip 3S R aiorens "pR 

o 7 

oicn." 

□he; ici R, sip ps? oicioi dR enaiRl pR oicn IRcn spt oPcToioltcTcn seiioiicilRi pip IRpi. pip 
spt ocicioiollcicii R am en, ps IRrRt aft arfRpJ oiRt pdlcpie pml R aft? aifRpa ps? aft oiRf it. 
Rutherford R olcll sl d n, SPliciP, PS RPI ^ PHSI PiailH st o» 1P1 en, cpsi oil ell R "phlogisticated 
SPT. "PS? PTTcT PIS, SenfR. 3SPPRs RpT "oll^Clolol" (NY troh RoT) P5ST oITo! cMT. PS PI 

<Rfp? oioRt R "otIpt fdisitcn." fdipicpi iref R PPtfR? ps nran ^ppt R fR? Rpt ps pruipoi IRjpt on 
PIcDrll R PPT Pclfolol past oITcn R R "PlPclcl." 

o 

3lRRt PPITPolSI PPTtn Priestley (1733-1804) 1774 RW3te RpT RR TcftSI RR eft. oIP 

Priestley olR Rs PS SSoI fcDPT R 3lfe PS 3I£PPoI PNoll PIScl S, PS PPT 5cim SPP R? 

anepai R pp? fR^i R Rpi ps RcTtp tRsn nm 3its urn R? tsp upended pRoip. foraps Rs R 
SPT PcIPct R? fcip RR 31 ol a 1 fcl dt.UcDPlol R DIPT RR PIcTS Ra cIScT 311Ptfolcl fcDPT SPT PI. 

o o o 





Priestley <T5T 



^ ft?I ft 3351 3cT^ cDc’ol^ cfy 3T35 ufclft ft 3Ilft 35t dialed Rpetl. eft cDc’ol^ 5cftfTot 35 

c\ 

Priestley of 333 3313 ef3 (aerepal 3TcT . 315T ufclft ct3 31^5 ft frRIT, 3ft? 3^ 5lft 333 33f 33c3 

rftnT. 

551 355 53 T 3 ? 5H€T ft?T 33ftt olft Riel 131 eff. 3 I 3 ft spi 3lf£333 3n?llo[l ft 3 rteieioi fef33T oIT 
5 KUdit. ft?r, moft 33 5 rrer ftt 53333 ft 333ft oift 3 rRu m. foi?i ji 3333 ft 5 ft 3 ft mt fcf 5 ^rr. 

5oT qftwfr 33 cpp>ui Priestley ft 33?3 ft 5ftcl 5?rft glcliftp, 3ft? Jog'iol 3331 Rf? oPI 0151 ^5T3T 

err. tpp oM ft cttct uids? 5 ?pfft 5P35 try 3or onrft t. 3^ 553 itt36^ eft mt? uap^i, sift i, 
3f3? ortt fif? 3 ^ 3353 a tipped ftftft 3cf oftft fifty ft cite ftter. 553 ufiteii ft, 333 ft?i ftter srar 

c\ • 7 

m\ 

Priestley of 551 oil? ft?I 33 333 cpcfal? ft 33x3 3&5 35333 Shift 353 3R3301 ftpai. 3oftft 3F33 g 
Rf3 ell oil 3ft oI3 ST53 efft rl cl oil ft 3 333 ft fetell €H 3ft? 3lff333 31t?llo[l ft oP33. 33 cPttel 33 

O 

333 Rp?a feMI, 3rp51 35 333 eft? fteT, 3ft? 5ft 333 fttel 351 5 doll i ftft yidllH gift c33c3 53 ft 3ft? 
cldlcb, eftepol 31?cl3 ft 333 eft olftf fft?33. oPT 33 oT3 ft5T ft clJlep clepftl Rp?tl £l3epl lft3T. 
Priestley ft ?ilell ftft gen ft 333 file ft oclclalftlclcll ft oil cl if 33, clRbal 3gcl o3131 olft , off 
ftft clcpftl ft olc ll Igetl €13. 551 o!3 ftft 35lft ftlcii, off gen ft phlogiston efft ft! 3 Rf3 €lte 1 33T €H 





O O v3 

ft, clfcDol 34T eidlH ncp Hg aft 61141 fife ft Hejclol ft ©ip ftr ft clftt eft. 

7 o 

1766 ft, Hgct 8ft oll$ftolol 3ft? likrftlolol ftt 4HtoI eft el, liftoff eeTTHolYT e?olil Cavendish 

( 1 731 - 1 8 1 0 ) ft mni ^thi en fife 6 th rffftg ha? engirt ft ©th oiteT ^thi err. ennge4HiHi3iHr, 
3te Hep ftei CPI 5IS6T ©PHT 5IHI err. Cavendish ftei Hcp>l 3fr? 3T£HH6r it. He H1HT ©P Hg Hgcl 
gccpi en. Cavendish ©fftooi ftefl ft UalcH ftt rl cl oil cpeol ft ©TH U cleft die en. ft He? Ucll 

o 7 7 




etnxirft. iRie ng ft fft mior oth fter ft errer nftare aiei, fter ftt tmen ftner iyp iTrer d©n. 
3 oicB] onf fter ftnci Hep 14 ft enr ft gen ft enr ft Hoi en. Hg eiaff ftefl Cavendish irhhot ftt 
lightest en, iffe Hg lightest $11 cl ftei 31 lol aft ft. 

set ft 3iciioi, He? $1174 gin fft oihi ftei HgcT 3itenoff ft oicicii ft, iffe ntedn ft, Hg nft ftfft tie 
fdeihic'cp aft g©H ft. Cavendish "3I©6T, HIH" cpgr 6ITdT ft iffe effdT fft IRie ng 4Hg 
oHclolftlcldl gt eicpdl ft. Cavendish ftet olcll Id HI, Hg elect fft fdlcpcll HI off ftt deft HIT 

7 c\ 

icuiHoi. seftciH, ftei gift 3nu ft ftffp 3rft eicgf ft "gi^ftoioi" (gfftnun droh ftor) cpgr onm t 

"HRft ft ©tailed ft." 

1774 ft, ihieflefl eeilHoi$l Antoine Laurent Lavoisier (la-vwah - ZYAY, 1743-1794) H5I IRHHol 
fftHT Hen err cpiitff ge ft fern ggor. 3oftft htht fft oth ha Hg nxftre ft net nevTifl scion ft 
fft H oleT, OTdlfl ft dlldlcl ft, 6RT 6THT, epCote ft Hotel ft ft© ufftlclol olftf eeilHoit ft 3IHft 

ane. 3oeftft He? aft htht ftp epu eftft ft off 6 rt gRn ericr iffe eien oiciT ©ht aici enaiftl ft arrit 

O O (A 

ft. eftft enenff HoRt unr ftt eft iffe cfe nftore ft Hgft ft? $ht ft irp eft Hoior en. eft nftore ft 

o c\ 7 

epR clolol 5ft ©HI g cllf??L cliai 41 Cl clol. Hr cl cl ft 31 oH Hid H?Cote gHI en, eft gHI Hotel 4ft 

o o 7 

©HTgcllfeftl. Hg H3I5 cIcT oTlon cllI?4L Lavoisier enfftr Hie ©HT Hg ft en. olH Hg cpCoR 

o 7 

-iftctt, gnr ft ft oiiHi arRi eft oRig gHT ^ ©3 4ft erai en. hht 3rfftHi ft, 3Rie Hg Hie ©nr hht 
en ftp gHT ft irp cpc’oie ft eiTcr oRr .hcct HToft ftt pep ft>r ft oftft S, ft 4 ht ft hitt oRr cRn 

o o 

HLoft. cpCol4 ft 3cLT <4cllH efft oRIg gHT g ftp ^ecldllcl fcpHT HHT en - 3171 ft. HToft ft HR ft gHT 
eft Hep trie© oRIg rose 

avoisier cpl Retell ©PHI ^ fft oHclot^flcldt feLedd 5TH oic lcl en.dft©? UH4 oHclot^flcldt 





cfr fet crs ir 3icRr fefr. foioiii if rroTtP cm ffemr pep rrm en p^r tir fifths oii^cfeioi afe 

C\ 7 A 

pip 5 ailcRlloioi err. 



Lavoisier ffe crfj t uPT cf3I5 uTclT fcfer 5H oRI cRIT. 3ifcRflvjloi cp 5H€T TPlcD 3fe ifet £>t 

5mi. aileron oioi diiaa st ^rai 1 3ft? cb aci oiiscloioi cp tffe life ^rai err. afe <pit aft opfF 

t fcp olisclolol it oTcIT ffeTT. "efrs cP 31KL>11$5." 3M PRT 5131 €H oPT 3RI cRIT eftST. aucRflolot 
3fe 3RI cp 5H8T TPtep eppr 3H TlcPcll t, ailcrellolol cp srer ^1>yrD fp cTtoT OToI "mercuric 

311^1153. "3TR at cl mercuric 3ilcRil$'S «>i<ji £[T. IJRl 3ft? affcRftoIor if fife TT ell's fell. 9pJ 



it mercuric 




effort cpf afe 3lf £PP <foff 5T fPIT it oIcIT fcfolT t, off 



cbcioi pep uivid aifcRftoior sn. 



tRI cRP. TcRlppf cpT uefR] afe Priestley iiefei ucicloigllf lcll <P PR if did epfe cp trip fcfeft 
aft aricrs^tDrii dr fferr tuisipu srii. cprfot if afe iftiprfcRfi if aifoic; arorafr eta an dot 

• c\ o 

iRinuiafr fftrr t. (cpkicii epu t ffe tpr cpicfe tRinuiarf fra crmri fet crp s fifen anen t 

o v o o c\ 

fet pep t.) 3 pt cLicjoi uRdiHJiaff cp suer iPRdtTor 

aikRffolol. cplpol Sr^aipRllSS cpT 3I3oT fcPPT t afe vRUcllcR 311cRll$3 tp fdllilcl. Pep tfeT 
afe air. That itt <»u<M £>t oHHt t cfet IReT clcp^l ^RI fofoT PgeT clcp^l eft ctcloil itt 6ecpl t, 
afe cfef Pep dll aid ell 3f iftlT cp feu fet rRfl oilCM gf t. 

c\ 

I3IfR^, cur IRfel afe Priestley ifefe aclctoisllftcll d? efe at SITcT cTRol cL fcTfr fc[Rft 

aft ancrg^icDni da fferr tijisilu ^rai. cio?^l #1 afe aferafrfet if dfe antTaff efr cpicjot 

• (T\ v3) 

u^diiurarf fflfr t. (dol^cii cpi? t ffe tpieloi ueaiiui3ff fe crkri fet crs ir feferr ttictt t cfaf 

o v o o c\ 

t^cp 3^ifRHT t. ) aM cpidoi tRirroTaff arfTTftoior eta ^rrer srocraor t. cpicjot si^afkiRn^ grr 
Oklol fcpeii f afe oClicJirl^ 31Ki%>nss cp lauilcl, pep feT afe SclT it OIKKI 5 f ollHt S. 

cPRUT S ffe c KP ^l pRT feST TReT cpRI eft c KP ^l eftf del oil if Sc cpl S. afe IPp d if diet ell if 
iftlT clJ fciP fef ?Rg oildet gf cfef cRIcTT t. 






c5f>or cR cp ^rrer Ricicw iujuui Q^id t fife u^xlhi 5TTfT cn^ sngfoicry ^^n^ioi 

9iR^r eft ^erraorrsf. 






3.3IDT 3fR 3 jU15 



3f£*3TCr 9117191: nranftrxj nan ctiiciicyi cp <HSioi ft<>ic;ioi crar an? sm at idacioTi 3n>n it aiktftioioi 
<hijk; 5?c»ioau cmr sin s?§oicpi .iciioi icp-Mai eft? 




clolim 5 RP eu. 3 Io?I PSI^, 



2, cpcrcr fife mm ft ditoic; zfr^ir. 

7 c\ 

>, ns sftw ^ter eft pep iftft airai cp 



eftf tpep olft Udell fcp Cavendish cRP Icpep S. dlclifcp, PS sftftT eft pep iftft «TTT>II ep 

Tper fepnr spit ep ir ftr {ep fa an fa^nil eft ucrcpi efr nsn sfi diftfttdror ep Tirer rfineioor 

c\ o 

oiftsftrr i ftrr^TeT ep pfe ft lift fftpr ft ns iftft mi^rr ft or eft difcifttoior ai ft aiisftoioi ep. 
clfepol SPT epT fftjPP ep. Cavendish 57T eft eld oil ft, eifefjol eftf vPPcP eOToI ftm. 3?R pep 
uftTlftftj fciPr llUcll 1 nfcftIcT eft eP?T 3IeT SRP ep. 






S3T 3ik 3^ 



3 ^T ^l-tf 



ScIT 3?R UcXP 




glclifib 3io<L fd9IT3ft ft U^lfrl eft. 1811 I2d> Scllcldl d^nfdicp, Amedeo Avogadro, (3Il£> dig - 
sng-dT) (1776-1856) c&3r£2i?ior dl ftfti <d end at orron ^rai 3ft? 3odidl ncp xMsiki 
fddT. ioglm cpgT fid Rpftl ftt dni cpT t^cp fifim 3TT5IT ft cpuft cpT dt oleR A uft Rpftl ftt dfel clft 
cTRTJ dr ^ldlglol dr fiftl 3UdW] gtrlT A. cpnft tR3TTW3ff dT d 3IW df 51WIT A ARTl <d Uolrd 

o o 

cpT 3 !teKioi cp^kd, cpuft cpT dolol dllcldl dt eft 3,>idp elW cpnJT fideii 3H ^lcDrll t 

7 rrv l 



cftftr cdr ioig^ui dr fcin itcp fidm? err. 3IA2 i iRdiiunrf dft detail ft 3fofttaai uajiiui td dot at 

o o o 

dr 7^11 ft <nfd 3iki%>lloioi ftsi U^diiui3ff dl <3011 3d ft. eft sia dtp fdifecT uoica tnfdij. <53312101 

o 7 

sna^Iloioi dl cTR uoira d. firiuki eft gfim aifgd fid 3 ncrftloioi ft? urftar epur 13® 31m § 3 ft 

o 

fid dr siltiftlaioi uA<Jiiui 3 fr dr wm t. cpRrcri $31 Rid sikrftloioi ko 02 31m id 3^1 ft ^31 



cP3ol dr fcRcldr I age. 33ft fRS. oll$klolol 3?R gl$dlalol df iRJilupft ft? 3IW3ft dl cToIT t, N2 
3?RH2. 



nib^sPJi cp fdiuki 3i<fto»iidl dr 3indr ei^iRi dr erm m?, oidf fidn arr.dnifdicp aft 

"S. o o 

aioitej d,3od aft eppy orii ^dfipR tpsdr ft tpnfft surra cricit d 

vO 7 vO 



3iddr d? ^lKiiowfk^Rft dr dtp 3irinrcdfii efocp ft swra nd sisirafdicp ftftr ft ara qft 3ften 

C\ A 

tPSoT dft qftlftlQI efftj 3ol oejfcpejl ft dtp $ ell cl til 33iraoR?I Stanislao Cannizzaro (ttglol 3F5i3fT 
3TT-dtA. 1826-1910) en.33lft 3Kt|oildl tPT 315110 3R df 51TfT PAcl Id^IT 20 . 3ft? 3adial 3TS^R1 
fcptm ftp cpjr dr cpjT ggcidrkdridi u^diiuisft fdoftr 3iw ft dr ftdr sicro^i dt ^ cpk<di[ . 

v 3 O 




TlfOtPoT U (31^ Cp^ol cp fcITJ i 3ft? ggi (W fcp oloiai tJT o^lcjl CD Cl Cl dfe 3fe TYP 

o o 

3neft ate H3 1| 

o 1 

Gld^^lcl, JPRfcft 3ilRfccpF>cp, ^RIlP 0t9IcI (MOHN - gohl - F YA Y, 1740-1810) 3fe 
IElf3FJ oft? 3aIcP 9n£ alcRT Hc'lol <jffe ^cl IPlf 317 (1745-1799), at 12^ <)JeGiK> cpT 31lfdtcD[^ 
fcfjeil. SIWRT PcP #51 cp STST t^I S fcp ofl fcp gcH 7l SccpT H fcfr ST5 3AR eft 3lt7 SM oTIcT! t, 
f^RIcRAIYP clcP^l 3T 37x1 erf^ fMt 3RTJ 5IA draft cp HAcl oIFft tcP^IT oIRrj 








Tlfe oTcT tplf 3R <>lGcj i> 



mi 37 STcIlfep. Uriel! <t. dloell^ cb oM U3> 3elct Cep 71 33% % cPPMtp (Gay Lussac), 

5TRI cToT ep fcflj 5 jf(f ftfc! 3d GT. . 

1875 71, eftoT UG-ul pep dlGUl'i 7t Geo 513 % 3?17 el d>icll3 cP fcT3 ?5C dftcl 3RI uftuilTL ep ^ 71 

o o o 1 

dtel 7T 31 pep fep TTeG %1 5pff clfcpai 3oplol 3731^ 3J fcT3 Pep oRIT ftepM GolRIT ebUel 335, 
GGe'ol Tissandier (311ollcJl-Pep-[)YAY, 1843-1899 ) ^ Sid 4IU51 3H 5MI. 3?R 53^ 71 3^ 
dldai 3731^ (Tep GITol %5 fell? 35^ 3IP>1 34 33T2T epj 7% It. 

1892 eU blTdllcT 7l, 71TaI3 TficT °>i©<ail> $Tot 5flj £1. 3o7ffol GJlMle'^, 3ildflC7 3ft7 SSlool 
3231531 37 f^SlfeRTl Cot 337ol Glcft 3Uep7U[ fcp^. 5Io3fe 3I37I 33% 33 351713 tef3% 513 3?17 

O 

3R3GoI fe[3% 5nj| 




WE ftftM cJ^llfolctj. fclftlol fiblcHl Teisserenc % Bort ( c'liftTl- R A H N -3&3- B A \V R . 1 855- 
1 9 1 3 ) ft 5oT Jllolcl 5fftcT 3K33oI ft cfft 31131 old fifeft. (- 55 5ft) 33 ojG6lf5 ftfc5T35L 

9Io3 ft ftft 55 fftft ft rllU-Jllol fTcp TccT 3cIT ^I3T ft 53T ft 33T (33T 3(at BRIT fife B33 5I3T 

(T\ ’ v3 

err. (- 67 BRfe 3?I5 fife UcD 511SBli3l4 5Tfifeft ft ft (333 § fife 9kr3, L£>15oi31SC ft ollft 67 
fftifi ft? 6151615 ft. o>l©3T> 3I8& Bft 3c3 535 35 3 ell 5I3T ft, cT€flfifi 33 cllUdllol fifeftt 8ft 3Ilft 

o 55 

31 U olftt €11 fife 61135 cD 5 fifelT ft, ftfifeol ©€I5 5ft. 



1 902 ft, Teisserenc ft Bort 3131353 ft J15C3 ftft €11 fife 515113 fftn. 3TJT Pep 513 ftiftTT ft BI5T 

7 o o 

€ft. 33 3T3cT, 33T3lf, 3I&9I, 33T 3lT5 5nft 35 folfftcT. Teisserenc ft Bort 33 3I€I ftfip 9 TE 3 ft 
31131 ft ft "ft8I ftgcT" (TROH-Poh-sfeer) ^31 3II3I ft, 



"Ulftklol ft Toftioi ftfiff ftScT 83TE3 T23T ftt 5133 ft 33B5 35T fttcT ftt ftt (W BcdT 

C\ (T\ 

fifeRtfife3rRTT3n7RS. B^fe5 8TJT£5I5CTftcft3IB, ftlftot, tft81 333 ft 35BT 333 33 3P. 

C\ C\ 

5clft B5, ftflT ft 3 cl ft cl cl uTci dllcl ftt ftt 35 3c3 €H. 

c\ 

cllUiJllot fifty ftr ftt oTRTT ft 33T ftBT 333 ft 35B5 ft. Teisserenc ft Bort fttf 331 31 ftfejMi olftt 
€lt 33T ft8T 333. 3335 ftt ft, 33T DIRT B53l ft foltft3 ft fft 33T. $5lfcIP. 33 35T ftt ire? 
ftlcp OT&fe ft 311c 11 ft ft "5^ftcll€if>35" (111581 3It3 sfeer) 333T allcll ft, "B53t ft ft>t. 




4. 3lKbei 3fc 3fraoT 

3T&5IRT 9115191: dlTcPdl ftdl cTdlT 575I3TH tploi ft?3fl«>loi ft? 5 cH j1 %5T S??ScIT (1>I cl5cl ciolloi cJ5T cTdll 

x£> 

OTRlt? 



551 fttcL dlcllddUl ft c llUdl 1 IlfftW! cfft UtpRl cpl 51dlcl ftfr5 ft 3IFH €H. 

3lftofr 3§ilIoid? cllft uIToT RlRldldl MI 81<4qiolftq (5-ftt 1842- 19 19) at 1 882 ftq§cT£5IIorft 
all5cVlalal CJ3T 3r£aacn Rpdll dA UddllUldft ft? 3IadI llcpld cfft cl cl all ft 0II5RI0I0I Uddliupft cf3T 
cftcT oiled all dlrirll err. laftol 5Tfrft 3Ucf5flolal, 5!cT W, H5 5cToH cPlcfoi ^153110:5115^, £IcT 
3ft5 faicplcl cp5 ScIT ft. ddlil. ddfoloft cP Rrfftool Ucpld 3R5I5IOT cp5 all 5 Rial al Hd3>! Rpdll 

dafta'l cpAI ftp dciftdoll ft allsRlalol Uddliuidfl 5M cfft Uddlfl fcplj ftfoIT dClfolofi cpT. Pep ftf 

A O 

cloiol €n. £?dl ft oll5c'loloL cT€nfif , ddfolofl ft ollsRlalal cp Uddliuidff cfft cl cl oil ft €fldl dlftEP 

A /V O O 

cffcIT €IT. ftft 01 c l cl €rr 3&5 Rp5ff 8ft 3Ia5I q^iiRddft dft 5dlcp dT5 ft RTcTI 5 Rpdll €n ftp 3M5 dA 
draft uliuiidi ft ncpifftci fti^ri. ftftW ft 551 5M5i aiftf raft 

Pep 5clftft91 55H5Iol$T, 515 fftfcRUT 5I515T (5151, aft, 1852-1916) ft 5M55n ft fftdcft cp fcPJ 
dloldlRl ftlftt. 3oftft dliq ftp dll Rp gdl d3T T2cP ftter dcldcll dx? deleft ftl 5TT€1 oiOdHol dpff 

o o o o 

SftlT cftciftftl 3fi5 5Tdlft ?P 3Iol51I5 oil 5 clolol cp cl cl oil ft 3Tlft Uddliuidfl ft? 51T€1 dtp 3i§llcl 

O A o o 

ft5T €11 cfl cpm SftlT? dclfolafi ft olisftlolol [ftp olisftlolol 3&5 cPI5 olcft ftftlT, clftpol Sell ft 
all 5 Rial al 3ol 81lft Ud-Jliuoff ft? cpf? ftt ftftlT 3?I5. 3ft51cT H5, gcIT ft allsRlolal ilddliuidfl eft ft 
ftp dll oITolT aiRq eftf cl cl oil ft TTep tftR ft 8nft U eft cl efteTT ft 

o 

551 515151 (W, <5qT ftft qcpioll "5ftqftt5<pftr" (SPEK-troh-skope), 3M3fl 3?15 U€<JlliJ)3ff ftft 
Uclcllol q35oT ft? ftlT2 55cldllcl ftpdIT 3IT 51cpcll ft ftp T25P 51T£lor €P. ft^l ^4531 ftpdP 3ITcIT ft eft 
5TfJ HCP19I ftcIT ft. HCP19T fttft cl^ft ft? ftftl ft. U4dllU| 5IT 3PJT ftft S5 (T55 ftft 3IcE3l fWlft ftft 

o o 

3rcrdft del 151 13CPT9T eTdftt qft q^ q35 ftcIT ft. 

"eT5^T fttft" ft 31114 3PToft 3<>>lRldft ft? fol9Hol ft 12cp 551Tol cfft Uclcllol cf35 51cpcf ft q5T ft? 55P ft, 
UddllUl 5T1 3PTT ftft Uricllol cT35 dlcpel ft. 

o o 

dldlft c'cpftqicll ciqicp ftj Udftoi cpl ftfejRTl 3ft5 ScIT efft ft Rp RpScl €ft5T qciqcll oil 5 clolol ft 

vT> ’ C\ 1 O O A 

3IcRl rnzi fttft 3edlfolel UMI. dldcKl ft, ft eft PeTl clcl ^5RII €P Rp Rpftt ftt clcq ft 3IcE5I €"1. 
1895 ft. 513lft qg T2cp oIT2 Heel €IT dl cfilol €P. 3?I5 5T£ cpf? 3ft5 ft? 5T1€1 ^TgqEIo! olftf ftl^IT cldllfcb 

7 v^> 

del 3?t5 5ft 5T5 "RlRePdl" ftRp 9T&q cpl 31€1 ft "3IPI6I" (Ahr-gon ft) 511 "3IIcl5ft," olid! fftdlT ft. 



3 ipfer ms usmunfr s son S 3 n art fcft isoft 3 irfoi usmunit aft w& ssi <33 suer mssaior 

o o (T\ 

oftf ftftn. life aft, nip aft 3 timor usmui onsclsot 31m <301101 st oiiscloioi usmui 3 rt ft? sail 01 at 

7 o /V O A o 

ssgciaiiili. 



5SS3r 3rar ai^ S ftp 91^ rnacp gsr it 2 1 nftroict 3 ncN>ftotoC 78 uftroict otiscftoiot 3 Tre 91s 1 

uftl 9 TcT 31 l 4 ol H folScp foimtot 3 it old ft 

<T\ 1 




S 3 fclfcKldl Sdli) 



sais eft ftofr at 3sraor onfisaft ft ftftitoot ctcsi eft mi it ctsct cur? ftfta i arr. ft oiioiri ar ftp 



3RI3 sniftor cpT Jlficlccl g eft cpg 3Ioar 53 ft S3S ft? elect aft fttot <31 left ftloftf3 U 3 <J[[U[ cp33 3ft3 

o o 

(ft Star o>l(3ci£ToT olftf ftr ScDri I saril of 3oftf3 fcnr acitol cp3ot <ft fenr 9IS3ncT eftf. 



33ft mf ssir ot srtiftoT ftt adtoi ftt ukum eftt aft, ssir ot sorr an ftp gftf mp siftis g ait 

7 o 

S3T Stot S3 SS SST aiT: SS3 ft^n tjl foIS ollSClolol Sc lien San an. San SIS 3137 3S? 



saril sft its cpt ssi old ion fftcit arr. 3 Sot 33 t sat ftpan 3 ft? ss s> 3 <ft n^im ft? simetaa! 

c\ 7 

jraseioi ftftan. am foifecT s u s oii5cIoioi oiftt an. am 3 iimoi, aft Pigt an. 



3ISS S3 3rr&rf S , CIS5I gaaf sgt ai utt ftp ftxT 3SmftT9Tt33ft ftiaii ScS Cesar Janssen (zhahn 
31, 1 824- 1 907) £1S 1 868 it Sellar SS at| Caesar Janssen at 3lftn 3HncT HrS 3jai it SI5 



C 11501 ^infMoiftlrs^sftt, 3ft?5sftnj^"i 
3td"ssa," 3te3ts 



t" (HEEleeumm) otlfilcT ftpan man art 
malt an 




5T3lft of 30ftol ©P I2©P ©POftt 3050 ft M3 ©P5ol ft) fen? 5lR0 3ft? 551©P 5051 fftfftfl 55ft ©I5g 
ft5l! ©fft iftcft 3050 ft d5cIol ©P tcK2 3ft? ©Igcl £5TIol 51 3r£^raoT ©P5Pl m fcOX ©IclT SRU. 



1898 ft 3oglft cfloi srfaicp pro/ 



'olf ^ IcllJ ^Jollofl 91 ©cj ft "olklol" (oft-115), 5051. Slololdl gol ©ft oil ^5 fcHJ doiioft 91 ©0 ft, ) 

"dftfcior," 3te "fem" sfftuftui, ^ fftu eioiioll 9i©g ft "3irfor 3te dllci^wi, ft ©lkikRui ft 5iaft 



3HtkeicT t ". 31glol ft5Tl" "3I®^I ftftt" 511 ft? 5^31 ft P©P 51151 olft cifcpol 3lrfoI ©ift iftd©P5 5iaft 



tftft 311511 31 3ltold t. 



©lklKRUl ft 1/50,000 olklol t. fllfoKldl. sCIlcIui 3fe ©1511 ©>lol aft iftcft 31150 ft 3lk>ld t. 551©P 

7 7 G\ 

31C1K11 5fkft 311311 ft 3 it Old ©Plftol 61530©15056. gl$dlolol, 3?!? 3ft5tol D 3ft5tol pep cplftol 
U5311U1 3&5 ©05 gl56lolol 115311 U13It (CH4) (Orp 300311 51 ©ROT t. 



Og gdT ft ©ns 3il©bd ftft Cpuftl ©lftt 3050 ft URl d35<3L ©P fc02 3lf9©PcT g. OTg31 5001501 

• • O 7 

g©o ft? 5 ii 5 i ©PT 3 i fftRo eii ©fr og gkoi. 5 i 3 Ri 500ft ftxore ft. gkiifftj. oi^ g©o ft? 5001 I©pot 50 
5 gT err, ©pi? 30iol ©1031 9155 ftpoi ^rai so. 

7 o o 



1 800 ft) d9T©P ©St 915^3IT©T ft, gdT ©I5T T3©P iftOT ft5I 50 ofl fcpftt aft dft ©llUdllol ft #51 fft 511 

O 7 

i 391 1 lol ©pi ft ft51 ft? ©Og #51 ©T5cl ©1 ol R1 1 .. " 31cl ft. 1 877 ft. TOP H05ft5lt ftgufoltp. ©4551 POT 
Cailletet (ka-Yuh ©M, 1 832- 1 9 1 3) ft 5Igi cW f©P 30tI5ft3Iol 3Tt5 oll^klolol ©15cfl©Prl d fcp 5©Tol 
©P31 ©TIWlToI torcach cl3l3klld 5%. 311d:5flolol - 1 83 05 (T5cT ©Tdcl 3n©Tl t l%<ftl 5llc5RUI (-297 ° 
T?P), 3Tl5 olisklolol - 1 94 05 ©T3©T ©Tdcl olkTl t kt/ftt 5lfr5R[51 (-320 ° W) ^t. 1RP ©IT53oldt 
^511 (45cftcPfT 51. fRIT dil ©lol loll 5I81tI fft ^JRTI 5IT ctfckol. Udf ll ©IT5 31 life 31T>rr 31. 



IRTj o!3tol 55TRIol9l. ©Plct fcl^ (fcIol-3ll5, 1842-1 934), 31131c'l tp) feol ©ft ^®I9I efft 3fl5. 1 895 
ft. ©Tft) 311>n 3T 3ft5 opft ©ifekp 515(4 3l "n5cl S©IT" 0431 ©P5oI m fcITX I2©P ©I5fl 5T ©llfXJ ©PT3I 
ftp^IT. ©T5cl S©IT ©fft del oil ft odldl 5T0ol t 



50X115171 S©IT. ©nfcp ?T5cI 3©IT ©PT IRp ftclol ft51 3©IT ©fft ITep ftrloT 51 551 ©lol lol cp 5iati 

UdPlft ©PI cp/ft 3lfxi©P 3IW gift S. ©I3f315c’51 ©pft ©Hg4 foltpclft ft? fclU ©15cl g©ll ©PT 55©l311cl 

O X 

©P5 5lcPfll 



9pl 3iltI5ftoIol 9PJ1 oll^klolol. 50 ©dfcp 31glol ft5l! ft aft © 15(1 olol. 3olft ft olRIW efft tpltjff 

^ftl3irat| 





gm cnm don# cp Rip 3 Hcirui 

800 dr g9Tcp 3IcT Hep, g3T cpf SRcIoIT cpf pff cRg # oil oil ollcll SH, clfcDol cRllfoKpl cpl 

C\ 7 

3M aft 35 CUS<lI cT3t cRflcl gP c)4cll 3RIT dloltCj 3lf£Icp # 3lR[cp !3g dlRl cpl g# tR 3ccl oRl 

O 1 o c\ 

5fh en. d>i©ciR ngci ^cj?ci g cifcboi dioipy oRf. dRfkci nggfcp 3 m ga 1 ucicfl eft ftp cifcboi 

O o O 

<4 Pg 2TRT cToT cp RiP fcMl g? REP PolKi 3T 2cRt cfat PPI 2eIcIT Rcpil, tRlf PPT oj&dUl RI3T 
5TI3TRr2I Hof gPT *P 5TT&r Pg P3dR oRf rT SEPPT t? 3I?T #, fcp PI 5MI gH. PP? Rem 3$llfolcD, 

3 PFf^ RcpR (trgirsr Kahr, 1 884- 1962), cp off# 3IRI3I # EcPdflfolPdl cpRoff cp 5TT&r, cR 
ol&cjR cpr foidllui fcpPT. 1931# 9Rg Pg olocRl cjollPl pJ^PIdt oPIgl >*£1116 PJPP# dfRl 
3ccl 3# cl ^TP fcp 33 loll. 3ogfoI pogT fcp pcclR P>t 3(31ol cp RiP {flRlPdl cpr Rcidllcl fcpPl. 
fORlPdl gisslolol cp 3PI 3t UcPTOT #5 3PI # cpn£l oRF t, clfcbol Pg PPPcT: oIcH PI R^iPlc 
oRf PR ^lcnrl f pplfcp Pg oPlgl 5RR1 cT t. 

o 

PTg #, popR gfccpRgidT R icllRgcp cpf Pldl-ifl # PER PR RpT 3?R ©fRl # 3lf£Icp dfRl cpf 

7 O 

g# tR 3m PPPf fcpp <5ip. dllold 3RfT 0106114 cfRl dfRl cpf gRf tR Pgp. 

C\ o o G\ 

3m 3d loll pep pdlcllU dPTcT <R dn£P3T 3T PelM P? PP df cllUdllol PRr 3gof oRf m fcp PcIT 

• o 

PcITg. Pg clfadl 9Rfl cPJ fc^IT. 5^Rf^WR 30 dftcT cR 35cllf 1R pep cpl 5TdTIH cP4ol #5 fciP 

• O A 

3IMieir. fcp 34R "35TT# clKldidcl." clklkRUl ^ PoIoT P3T cpcRT 2 PfrlOIfT cffel dlicT cj# 33^1 1 

O 

# 3HR ReicT S RcIoIT, c^lfcDol PS cpl? ilclcp PdUcT #51 PRcjI fcTP cpli£l f. 

7 O 

3cJlfl4Ul cp Rip, 51^ 3T?T 31RMI6I # Bft cp^T 3Hcn t "3cW (MEE-cff awrz), "91& ^ Rlcllii." 
cpt 04Clol PJ RiP cpllp] 31131 S. # cIRP 3Iclfeyi #5 3HE2I3I # 351ol 3RoT 3ft? Pfidt #5 5IT&I 

pcppioi Rip glen S Rp omgicR ®n£l sRt #t crrci Pep# pr 5 # S. # 3)uil ciKidisci 

O • o 

3K£n3I # olc cfl 2PT #, # ppy snai 3IW3ff dloIcR. RI mff # 3HIol U^ClKl cR 35olf Pgcl * 

7 o c\ 

g 3ftp n Cldlcprl cldlcp p3 Rip 915 ^ 3ftp Rucll. gPT dlglol 33cTIRll tR Pgcl Udell gl SIcpHT g. 



Cifcbol 6335 315 ft 331H 3e35T Slftf 3&5 aft 60-80 ftfel eft 36% 35 36 693 elollol 35 fcltj olftf 

ss 

6. 

ffft? 8ft, 816101 5lfft, 35311331) ft 8ft tftft 353) 35) 5R) ft 3165 ftxpl tftft 3501 fttft ft. 651 cpaft 

7 7 o c\ 

"51)5 631." 35315 35% 335 [ft old! 35 38%) 3fl5 35GI1 351 335 36T 5%! 35 3T51 6. ft 5I8ft fft9H31t 
ft 513 ft 65 %ft 3fc 3oift ft 3ft 3%) 667374 . ftsn mzk ft, ft 3 %) c& 353 ft 3Fift6c : i 

(T\ (A O C C O 

IRToIT 3T)5 ft Iftc' 3557>) ft5 felO fftcft ft 3751 3M3l) 3ft? 3531iui3fr < 5 ) 5 . fftftt 315431) 3&5 35311U13I) 

O O o • • o o 

8ft 335 fftolfft 35 33Tlft 73 3&5 "SIRToft" (31153 onz) ^61 3II7II ft. ft 5ll8[[o5[ 51 3lfftcp 3:>oll31ol 
6. 313171 atoms.Naturally, 5ft? 601 ft) 3%) ft? Iftol 33 3 all cl 33T Iftc. 51(1 33T <M6 33 Silcp <cTI5T 
5T5fftTcT ft. cftftt 353110T31) 33) 536 ft? ol 13(11 811% 3ft cftcp cr>5<ft ft? fcHJ 3&5 ft 3T3 ftft 31 fcllftclo 

o • o o 

35ol) 53% ftl fell? 333 ftfcpl ft. ft ycftoll 35olf ft? 573 ft 3I3oft 33fklfft 71741 ftcTT ft 

335T91. fftj u<licUrl5 538) ft3 3151 fftc" ft eft 5ft? 631 3%) ft? cieicpccl 6151 333 cP5of 3ft 31ol35 

CO c\ 

ft. 51351 cftftt 358111431) ft 3715 333191 33 6531 oil 561 ft ftp 3161 ft. 36 333191 " 3Tr5t5T" (3ft 

ft-rah) 336T 31TcH ft 3ft5 gftfcl 5RT ftft 333 fft9137Il ft. 



335 3il5ilofl 51 foicild 3ftft5I tohJitui 355oT ft3 fell? 3 %) efft 51716 ft 3535 CRlftl 63T 335 5T? ftteT 
efft 6 ft 35 ft. 358ft 358ft 335 3115151 1 950 35 69135 ft. ftsllfolclft 373165ft 8 ft cpcT fftcIT355 lllftfcl 

C\ O 

35 8T6I51 355ft 35 fcT3 ftft56 ftolcft 35 tcT3 355T 5ft53T 536 50 iftcl eft 3>3lft 35 653T oK 5T35?n 
ft. 55T 356 ft 36 ftt 3156 5ff iftcl cR 353lft 35 ilftx' 361ol 3ft 331 [Id cl 35?ft ft5 fft3 ft5T ftft 
Uala 31313ft lit? 35311 Ul 3 fr ft fcf5 3cTT clfll €H. 6oT 316 lol 333165ft 35, 3lf 335191 ft5T {5ftcKl31 

o o 7 

35811 1-3. 6 I 56 I 0 I 0 I 3581HJ13ff. 3?t5 6156lolol 3IDJ3ft, 313135U1, 31 35ftf lift? 35cft ft 313 oflft 3lft 
5IR ft5ft ^ lightest ft 3oII ft. 



1901 ft, Sdlclcfl fiolcfl 5oIftoK15 Guglielmo 3ll53ftoll (Mahr-KOH-nee, 1874-1937) S'^clS ft 
03351367% ft 31301 ife'ep 3T6T5TR15 ft5 3I5ftft3l cl5oft 3ft ftoIT. ftfsxft cl5oft ft?acl 5&ft cllSofl 

C\ 

ft 3131 355 51 cp ft ft cf5 felt? 36 puzzling 31. 657% ft o335136c% ft ollft ft5 {ftt?. cT3lfft,ftfsxft 

716ft 3)733515 35cft ft5 3835 ft5 311513151 efft 3I353I eft fc3J fcf531 31. 36 3sft ft) 5T3573 ft? 

1 902 ft, ©fft91 373 ^ 3lftlidft fftolell $ftlfoR15 311^5 ftdfdol Kennelly (1861- 1 939)ftftft 
7153) 311361) efft 673 3715 3TT3I ft 3)ftcl fftlcT ftft^T feft 3651 c|ft. 3oftiol 31 151 oil ft 3lft)5 31 feft 
373ft 3133671 ft 3715 ft>I 31 feft clftT 35T 51 911 el fc)3I. ftftftl 7153) 31 151 oil ft 3I5T71 6t3I 

O O 

cl 1351 3115101) ft5 frl3. 3l)5 3671 3Ilft ft olfttol.. 351 515ft ft, ft 3&ft) ft5 3835 eft 311513151 5ft ft 
clRoll ft? ftftl ft <3ol5e) ft 3T3I epftft. 






merarsci 

o 

31030 fdolcfl i30foRT2, 30fclcl2 Heaviside (HEV-23C0 drf 302, 1850-1925), dt 21313 cp 
HR0cldt 21 dl Id ©3T, mfcp cM cfrf cTIcT d0 e0 "Kennelly-Heaviside 323" 1924 0, 31030 
3dllfolcp Hddd telcrc'2 ULUcl CoT (1 892-1 965), SHT 0^0520 Cl2<>0 cpf 03H <t 302 cl 01233 71 
fcDHi en fdr ers fdaaidl dr kru cue 5gi err cimei 3wici. Kennelly-Heaviside uen erne after dr 
hr at 3 cxi err, 3ft? 32 er^ ucp 20 uaiei after drf nit 33 r 31 oh ueri 220011 3c3. 2 H 0 te v dT 

c\ 

HdnfdlcH 2133 31030 d 2 cllcRlol HTH ( 1 892- 1 937) ftp 311360 0 31302 en fdr clkllcRUl dr f022T 
30 2 i dii ci 60-150 after 35112 0, "dtur krrr ( 31 m 32 3te sfeer) cp onar 0 3norr. 



34450 clKldidcl 603 3d3 3cT3T 353T S fdr 02T 33 H3T 3332 S. fdr 02T 33 dfcidkl 3H16T fif32I 

O vT> 

22Udolsi |2nt ibdtecp Schonbein (SHOIN-30PZ, 1799-1868) fdolcll cp 33OJ2U0 ip 310 302 
H3T 31303 33 dr 310 0 36213T 0 6T3T 313 1 840 0 C11U21 Heir 3331 3ofdo'l 35^7 fete 3d 335 dd 

o 

HjTS 2T err errarr 3d geigr 30 5421 . 333361. 302 3073: 0tep otsh 33 3rer 21 rnrrr d 30 "3030 or" 
(30d ST5T), "0£1.", 30O0O1 sikieflolol 33 Hep 234 dt 3134 eiT, clfcpol efter 311020 olol U 2a 11 1)130 
dr 2rrer 33 r (30H2T) 33 Mar 3333 draci dt drf 3irroft 3P3 0. riloiloi df 0214 0 fdr rnkf 302 
fdoicfl dr 3UCP2U1 dr 234 0 3530 gg 335 3343 rrmtef , drf dgfdertei 0 rikrefloioi 21 3ikr20oioi 

c\ 

302 230 drf de l Oil 0 30035 3530 d00 0. 3530 fdlcplc l 0)34 31344 0, 303061 olocfl 0 002 0 

O 7 

303203161 03333701. 

C\ 






1913 iff, 3§llIoldp, mc3I iffjlt (1516-Bree, 1867-1945), 3lfcter 35B^ diddle ci iff ggf 

m fcfj Ben dell 6. 316 3131 d? Hdff91 efit lyolldlol dff3dl£ W dlR3Iiff 51 3Ud3floIol 31 3dfi. 313oI 

c\ c\ 

eftt 3t91 oil 3IUJ3rt cfJ di3 iff 11666 dll cl cfat 3)<lld B3, dilute! iff down.The 111 oil ol §131 ffTSol cB 
3*41 3t doll clo 39>d ift, "ozonosphere" (3It6 ZOH-noh-sfeer) d?61 ollcll § 3ftj 3lf?ldo liloilol 39 dl. 
Ozonosphere 63lfe fcld d6cl dl6cddul f. 316 313f tpl d6cl 3:>olIdloi U3l3^1o[l dcpl91 lld^ilfdcl. 
fifr HcpT9I ozonosphere W 3HCT3I 31 mfecl d33 31dxll 6, 316 lolcki dlddldcl iff 3Ud3floial 3?t3 
allSClolal 31 oiol3 dild d391T6ft opff (Tt 316 dStlt cR 31(16 3ft3 316 (6dil3 3lffVl) d3 oil f del 
dfcii 65 did 3ft? OICD 31101 dff BcB d61 3ffel cD3oll ffhffl. 316 631 dcllcll S fill 31dlcllU did cl dt 

' O 

liloilol it. 







3KZTRT 9115191:515 cldT 5?31T5 Kprlol f ? 



ster dgreif ft aiwaff 3ft? up-iiiuiarf dd? 5TT&r cp5id:>5 ud>5 ft clfftoi dg ftftt ft iicrt ft. ftftr 
ft 3M3ff 5Tftt dft ddl 5TTd HOPS ft, cl f ftol odlUcp ^d ft ft do? 5lcpcl ft ft 5dl ft dd? gft5 ft 
3IcRT olftf WIT ft. d5cft ft dldld5U[ ft ftftf dft tilstpP, ftcllft ft? 31 cl Id 1 3ft? dim 3RTfftlJi ft 
oildd ft oiipoiid d£cff ft? du^rdidpftui Bkidld ft oiftloi dft 3iidlfoid d35 3ft ft. 

1 c o 

fold all tftcd dd? W& ftdT , 3doll d33T 351 cpl aUxdKPdUi RddKl gldT .3cfig5Ul ft fell? 

7 o 

doddll.fal5lftl 51 d {3 d? d&ftt ft? ft>dcl dd? T5ft dddll ft? ofiPcOlcpcfui 5rffd dllgkl Ud>5 cr>5al 

7 c o 

ft fcTd Udfn olftf ft. dddll, shield, draftioT ft. $5lfcld dddl ftf dcloll ft tftft gift ft fft 5Tftt 

’ 7 o o 

5cl«>ikfkl d5d3ff 5g ft dd? <5Ig 3lfdd? ftftf ft ft?T ft 3M3ff ft dl? ft dPd<H ft, 3ft? dg dftftdT 
3dg dd>g ofipcdld pclldol ft fcld ft. 3glg5Ul ft fftd, d£I 3fe 3PIcT ^Ig eft. dd^d&ftftf 
dcloll ft file 1 gift ft, 3 ft? ilrftd? ft fft d£cft ft ftl fifths ft df? ft $5lft>l 51 dg if? pep oppcdld 
Bkidld ft. 5jft ft folcpc'dJl ^Ig ft ftl dT3T„ dgd dft ft, 3ft? $51 ftf dfipcdldpcjui 5dfd dilgfcl 
311 ft fold cp5ol ft 5TfihJT ftol ft fell? dgd fiftd ft 35T dlUdllol d?. dg $51 fcld, dgdT ft 5dT ft ft 

3dl ft diddled ft. 

O 




5ITdyT <Mgl ft 311 cp 15 3ft? 5RoT 



di<dc i ^rg. cT&nftr. 3nft deftf ftf dcioii ft 51 ft ft ft 3ft? aic'icBRcDi ftf cicioii ft ftgi ft. 551 cBl 

7 7 c o c\ o 

oj^cdlcpttui 5rfkl $51 fcld dllgfcl d? Ud>5 do? ftd ft, elf ftol dd? dgd Udell dd? ftdcl dsft 
ft dI?TId5TJr ft 5dT ft 5TdoT 5dT ft 1 / 1 00 ft dR ft g d^. 





T3p 3ft? cpT cllistcl <t 53ilcll3 fcp Oiclia^ui SJ1131 cT^t cp3cll 33# tftcTT £> fcfr 531031 
Jlclcid 3T5 al^f t. 0ft 01cll03Ul Jt anc^llolol cpT 1313 cT 3T 5051 cP3or 35 fcfll 3IS, 30153U1 

cpfcTU, 3I3fct 



331 <JT. 311cf ^[loIol 3Ia3I H^ldf 03 5TT&r 3rT3IToft 31 oil 5 HI ioit fcF3 T3P 3 lklVl HrT S. 03 033# 
iLScIl ol^lS <JT 531 3T Riel 3FH S, 311dlrit3 113,33 531 cl3S 3? 3 kAo1o 1 31 oiol3all eftcTT S 3#3 <3 
dfe dfe dlistcl 3t <*> 113 d sl 3neT f. 

53lft aicil03Ui 3t 3Ud:3fl3ol olHl t dPi3Ui tKl cpidol 3153110:31155 3?t3 Olaft eft 3alcft 
313a oil 3T 353 031 foldllui d^al #3 fcHJ 3Rf eft 35ull 051 311313 03301 t. 531 llGpOl JT cf 

C\ 

3fe303Ior^53t| U9T cpldal 315311331155 3#3 dloft 03 fcDJ U3R1 3RH 3 910531 33 31131 
3lkr3llolol 03 313llolol 3T 501 3T 3IT3I cteT SI 




3ikl3llolol eld? 



05 Hep 31 el cl ol 3&rrfctrr 03301 <t. 35 olloiail 3T 3?I3 3Io3T clil®! 3t UoRl fcboi OITOl t cf3 3^T 

o 

3 tfleft 3U013I 03 30131 3ild3flolol c& 3^1 3l. oiHloil 05 5 fib 31133(10101 ftfti OS 3SoT fcboi 
33H S fib 3HcT cll3ci1 eft 3I8& ifipsl 33 IcHJ OScft 03 aiclia3Ul 3T 3SOI 5. 



cD idol 3T53Ud31155 cDT 53cl<Jllcl d33 3ftt S 3f[3 3Ud3floloi dolldi cD clileD RicdRicI tftdi ft 
d^ft, dScft d? cllddi-Jc l ft 3itcRftoIor olftf DTRTd cTST SH. cDldol 3I53nd3II5^ do dddd dftf 3d. 
33 dftfT 3lf3clrd ft old! 31 Dll 3H, eft d3cft ft? cllrlKDUl ft 331 fftol cjft cDldol 5153d d31155 3ft? 
oll5Clolol fto 91 lift cl dl^ll. 

dI3eldft, 33n970 ft 33113 dim ft d?H ft, ftsra^ Adrift dMld3UI ft cDldol 
dT33dd31155 3lfe oll^klolol ft doll ft . d333Td3 3MdcT: 3Idft 311311ol feD^dfi fto 31C1K11. S3TT3T 
31311oi oOdol do fftoftt ftt d33 dlft! ftl 31 cD ell ded 31docl ft Rfo del? ftt 3I37TT ft. 

dlc>13l ddo k3d 313 ft ftt ffto dSeft ft? 3dT ft CF5T3PI dftt ft , 3?I3 cISTarsi jcloll ft sordid 

c • o 

Rciaicl ft. 313 CD idol 3I33dd3U55 3ft3 ollsRlolol fto ddo oft dllftkl ft.dlol31 dSeft ft 3lft fto 

A c c\ 

doild ft, 3fc 53lfclU Sift aft . d3cft d3, CD idol 3133d d3U55 cpT Ddo d3T 3031 "do Id! did" (Kahr- 
d3-cI7T3) do 3dl ft 3Clfdloil ft? 3H2T 31dcD ft. d3 9Ido, dKwiscl ft dHalD, ft 3ft? Ift llol doldcrt 
31331^131155 ft3T ft Rfo fcfoftt aft CD l eft ft c 1 oftft 3lfftdo ft 3lfft^ Slftf c'c'cll ft. 

c\ 




dial 31 ft? 3d3IdI3I aft dTdeT 

cDldol 3I33ikf 31155 siaft 33ckll ft, 531 Rid dldld3Ul ft 3ft3 3lfftdo cDldol 3I33dd3d53, dlol31 
dft 3lfftd5 sift doll ell ft I . ell ol31 3lfftcD sift ftt oil ell ft fdl3lft 3rRldo cDldlftc' 33 oil cl ft. 3I7T ft, 
dlol31 dllftkl ft cRiaiSI qcp 30 d3cft fto 3dT ft 3Rlol 3dl ft dT3 3ft? cDldol 3I33iId3115'S 
kl cD Riel ftl oITcft ft. 551 333 ft? dllftkl ft dlol31 303 ftgcT ft 31dft sift ^13 ft Rfo 5clofl 3lfftcp 



5130 3ilc0 ft 45 9EP 5 00 rl c l oil 0 314 05 cpilci 5 oft 54, 31 30 54Tc3T 5131 5, clfcpol olflT 5130 

o o c\ o 7 

UcD 5 cD^ol 05 fcllJ 504 311 f 0 cl old! §| 




90oT05cIog3TT 

filcloiieter Pep U^dliui 5T 3IW cftcTT S, 3clo0 01 0o0 3t P55 35I3I cllUdllol 53 cl del 1 1, 303 

o o 7 

3 Cl oil 01 309 cD cl pep <>>13>C0kl 331ot eTCepTot cT€H 50fcTot 05 fcHJ 0. 5001 U9-111U130 61331 olal 

O O O ^ 

303 01fcl4Jl 05 0. 

55101 303 31o4 <M01 3TcT 341 3T 5Tc3oT ftp 41 3141, fol310 3T 3m CI5T315T 3180 glf^fetol 303 

C C\ S'- 

0001431 an. 5301 303 311315131 05 <M01 50 314 05 CD 1 110 cpik cDT o»!Ool f05err, cl if CD 0 61331 alert 

C C\ S' 

303 011(4481 53 Cicqpl 554 510 50. 0 850 00 5001 4141 efr ®g3 55T dlOoi f054T 5RU 



<43311 Ul3rT 303 303C1CC1 f05 35530. 55101, 45IcT, 9155, 54 303 00311 05 354 0005 554 0 500 
401 cpI3W t f05 3110 5163 310 0, 4^ cpcDJ SIT 303 3k3ol <501 cUSslolol 303 0104431 53 Ucp3 

C\ 5 C\ S' 

3 LCDC 11 0 . 401 CT 513 W 0 f 05 3 o 0 43 1 mi 1041 0 303 0 61 $ 3 l alert 303 01101431 3130 40 0643 





